The neutrophil shape change response to a chemotactic formylpeptide was assessed. Neutrophil bipolar shape formation (BSF) was also simultaneously assessed with a Boyden chamber-based neutrophil migration assay. Both assays were precise and relatively reproducible; the average coefficient of variation for the BSF assay was 9-6% and 9-2% for the migration assay. In a blind study the BSF assay showed 100% sensitivity at detecting subjects with known abnormal neutrophil migration. Unlike the migration assay, the BSF assay does not require isolated neutrophils, reducing possible cell activation and monitoring the cell response under more physiological conditions. Small blood samples-i ml or less compared with 20-40 ml for the migration assay-are used, and the method is technically simple. Results are availabie within 40 minutes, and routine (EDTA) blood samples are used.
The ability of polymorphonuclear leucocytes (PMN) (referred to as neutrophils) to migrate directionally in response to chemotactic signals is vital for the rapid and precise extravascular accumulation of these cells. Because of the importance in host defence of neutrophil function, numerous specialised laboratory investigations have been devised."' Generally, these tests require the isolation of neutrophils, and although several isolation methods have been developed,' they are all a potential source of neutrophil activation,2 which may influence in vitro behaviour. All neutrophil migration assays tend to be time consuming; there is little agreement about the best investigative regimen, and technical standardisation is poor. Because of their complexity such migration assays have not generally been adopted for routine use. A simple screening test, however, is available,4 which permits a rapid assessment of neutrophil responsiveness. The test monitors the change in neutrophil shape in response to formyl peptides added directly to whole blood and incubated at 37'C. The response is assessed by counting the resultant percentage of "bipolar" neutrophil forms present on Roman-J CGin Pathol 1990; 43:342-345 owsky stained films ( fig 1) . As neutrophils change shape during movement it has been suggested that the neutrophil bipolar shape formation (BSF) response is functionally related to the locomotor capacity of neutrophils. 4 Methods Blood for the BSF assay was collected into EDTA (1-5 mg/ml), maintained at room temperature, and used within one hour of collection. Blood for the migration assay was collected into preservative free heparin (10 pl/ml) and used within two hours of collection. Leucocyte suspensions containing over 90% neutrophils were prepared as described previously. 6 The cells were suspended in Hanks's balanced salt solution (HBSS), pH 7 4, at a concentration of 5 x 109/1. Normal studies were performed on 50 blood samples collected from healthy blood donors and volunteers. Blood was also collected from 25 inpatients with rheumatoid arthritis (n = 8), diabetes (n = 5), liver cirrhosis (n = 4), pneumonia (n = 3), and those taking corticosteroids (n = 5). The samples for both assays were investigated "blind", control and patient samples being collected by venesectors and identified after the assays were performed.
N-formyl-methionyl-leucinyl-phenyl- (CV) for the BSF assay ranging from 5.1%-13.3%, while the CVs for the migration assay ranged from 7 5-10-9O.
Simultaneous BSF assays and neutrophil migration assays were performed on 50 normal controls and 25 inpatients. Problems associated with manual leucocyte differential counts," such as the difficulty of obtaining an even distribution of leucocytes in the film and the random error in establishing the proportions of cell types, also apply to the BSF assay. Considering this limitation, the CVs observed (5-1%, 10-4%, and 13 3%, respectively) were reasonable. These discrepancies might be reduced by the use of a blood "spinner" (Larc, Corning Medical, New York, USA) to prepare blood films, as described in the original method4 and subsequent reports.'0
We found that the BSF method was technically simple to perform and gave relatively good reproducibility as does the more complicated migration assay in our hands; the average CV for the BSF assay was 9.6%o and 9.20o for the migration assay. As expected, all the samples in the control group, for both bipolar shape formation and migration assays, gave values within their respective normal ranges. An apparently poor correlation (r = 0058) between the two techniques was obtained in the control group. This may be explained by the lack of "scatter" of results, which all fell within the two narrow normal ranges, (fig 3) . The patient group showed better correlation between the BSF and migration assays (r = 0 552), These samples all gave abnormal results for both tests, however, showing a greater scatter of results and contributing to the better correlation (fig 3) .
Statistical analysis showed a significant difference between the control and patient groups for both the leading front and bipolar shape formation assays (p < 000 1). Moreover, in the blind study all samples showing abnormal leucocyte migration showed similarly abnormal BSF responses. In other words the neutrophil bipolar shape formation assay showed complete sensitivity at detecting samples with abnormal migration; similarly, normal cell migration always corresponded to a normal BSF result.
Neutrophils tested immediately before the BSF and migration assays were judged to be greater than 95%o viable by trypan blue exclusion. Migration assays "select" the most active motile cells from a population; the BSF assay reviews a random sample of cells, small changes in viability could therefore affect BSF results. Although this was not encountered during the current work, it might be advisable to assess viability along with BSF assays.
In certain diseases such as rheumatoid arthritis the circulation may be depleted ofthe most motile cells; alternatively a wider range of cell activation may reduce the number of cells able to migrate. Results from migration assays, which "select" neutrophils making the greatest progress through the filter, must therefore be interpreted with care. The 
